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(54) IMAGE SENSOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide the image sensor which can easily 
perform coordinate transformation for horizontal or vertical compression fast at 
low cost. 

SOLUTION: The sensor is equipped with pixels having a rectangular area by 
arranging pixels each consisting of a photodetection part area (photodiode) 1 1 
and a switch part area (MOSFET 12) so that the photodetection part area and 
switch part area are adjacent to each other, those pixels are arranged, and the 
photodetection part areas of the respective pixels are arranged in a specific 
linear direction adjacently to the photodetection part areas of adjacent pixels. 
Consequently, each pixel becomes rectangular having a longitudinal/ lateral ratio 
which is not 1:1; and horizontally compressed transformation is automatically 
performed by making the pixels laterally long and vertically compressed 
coordinate transformation is performed by making the pixels longitudinally long. 
Consequently, the coordinate transformation need not be performed by a CPU 
and an edge image of a lane can easily be obtained to shorten the total 
processing time of lane detection. 
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x-fv f-mmm t & h & o . meesttaMNtt <t frig x 
-i » tt&j: *> tciag-r h e t tc 

©■JR*¥ffi2aSBRKEBU *>-3&iSSK©^:ftg|5ffl 
Bteto-etc & * J: ^ K ft * J: 5 CCEB L/fc C i t 

[ imm 2 ] mm i teen© ^ > - v> * > -y©siE« io 

8512®^^ * 'J ©£■ F h t B?IB W > - V> -te >-y-©&H 

i *f i ©*tit>w&£ wr a j; -5 o fc c t * 

[ii^3 ] mno>mm*ft%. ^ne»©io^»^H2 

6^©^a*^wr-f^-y-fe>-9-c*-o i c. 
©?n * ^r^ab^©?ssi i fu v zmicmfr 
Mhtcit<D®m.£omi* 4 y - y hz > ©m* <t ir & <t 

5Ktil/&Ofct££1$®£7r£^-yHz>-y-,, 20 
[»5J8S4] -<y-^42>-y-©JSffl**s-o<DX>f -j* 

or m G^tt©- -3©BMts»c*ti-enastts 

ft, *ft^ft©#®gSrt s <*6K:3!l*©X-( >^*^>L. 

•cM«jiiifiS©xo©A*fc-en-en^3nr*s9 . 
Buiasx * o ntzmmtc <£ o mibzio©^^ 

«K«8l0te«Uttj4 li-P-^ f ©ft*J#ftHi"CgnE« 
^y-s^fe:>tf©W;&£TSJ:3fc1»J«0fcc£*l#« 

[m*«5] -f>-5?*>'if©jB«H**«Ee^«:ajft 30 
0. 36t"-3fiffl*^>t-y>^<osas0K*wo. itriB 

/r o -c^Bjteiis©— o© A^itc^n-eti^ 0 , tuiB 

miifi^* uo» v<r>m.*wtci± xwi&mm ins§© 

is-v-omijt-rzj: 5 tow j&o/ct 4 saw* 

JS 3 fClB«© > - S^-fe 

[»*^6] mfiB^W*«riiim-rSW^-^H2>-9-tU 

r. ifl^i *fcw^*3i2{cffit8©-f^-t?-b>-y-* 40 
fflc»/cc £ <t -r sm#s 3 nmmxm 5 ©raft*. 

tcfatS©-0-y . 
[0001] 

iswmmTinasam commit, m&omxtw 

[0002] 

[«£*©««] ae*. iis8ffi±©ms (m.9&*>mfmm 50 
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;pvrfc©#*ae>ftri,>&„ ^©ffifiK*^-rs<t. mask 

Jkfal&tZyV? *t>*? l©tti;WA/D (T^-Oi// 
7=W S^Jl/) ^&S3rA/Dg£;*ft, £»»©**!> 
*;Wfi##CPU (**tea^g) 4KA#i*ft.&. 5 

[0003] cpu4 x\tm 9 {ctsvt «t 5 ft&MjWfc 

ft£„ -Tftfc*,, ^■rA*3tir*fcJDWBfll8CV'<A- 

[0 004] isuwf* ■*>*==> 1 VUtA j -it-tyy- 

«i©I^?:Wl, **l6©Bi3R*«PBB2^jc«{CEH 

•5. — ^wft^^-^-fe^-y-oH^a; fn^t* r brya 

N ACKLAND, ALEX DICKINSON, "CAMERA ON A CHIP", I 
EEE INTERNATIONAL SOLID-STATE CIRCUITS CONFERENCE 
DIGEST OF TECHNICAL PAPERS, VOL.39, P. 23, 1996JT 
l&i;6ft-Cl,>3J:5ft5x 5 m m©iE^<t ftoTL> 

[0005]I10«. VrXlJjiv lT-}»{§il,/di8§ 

wsKD-Mzm-rmx&o. < a > »a^©ia«4^-r 

0. (b) B (a) ©H*K»OT*¥3*fil*EFjH-4-5 

tClSjWCKg iftffi^e>©]iJ3*5toj:^ i .5 

4>©£-T.& 0 0 1 0CC*j^-C. 6«^f^S, 7«tftT 

8*J«fccJ f 9«^?f««©^l1l«r*-r*Sr*S. 
[ 0 0 0 6 ] H 1 0 (a) K.m? £ *) fc, jiSSll^tC 
«. *K«Wc, WI*«^fmM6ft£*©»#gj«>iii»t 
rttc^s. cne.©ptw^©x-> iP#^< ttsai-i, 

ItJitcftS. *fc v 010 (a) (cjjrrJ:5Cc. jfefT* 

n 6 wmm i ft £"©psw^©k#«. *w--^<m» 

< ^-Cl ^ ©(CM 0 , *^©8*S^«*^ • Sit© 
£"^6-C4>ft<, #4*CCft-o-CC^o ^L-C, BUiaa9 

tcmLtmftmmicid^xiz, ^©^(c^-rs^rfi] 

[0 0071110 (b)«, 110 (a) ©Hi^KM 

Or (X, Y) - (X/2, Y) t£2>wmm*mi>tc 
ft^»4tfft^.«. *¥^ifiua^©*r+^ft*»©x 
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©x v istt&t. 9f#e>tt£U>/tat\ x vVtotohVMk'k 

[ooo8: 

[|SW#8?&OJ:5<t-f£fS&II] *mHai«:*ji,>Ttt. 
tB©ci *ms^*c p u-ctf 5 t$micmmwir& 

[000 9] ±R©CTi*ffi«»ft*tTiO: 581©*ffii 
-5. mi^'J >#U>X£#iI©b>X££ffi#-£fc> 

-ens*. -e©i^%u>x^ii^-ct^ 0 u#>u c 
<. ffifts*^D*^©raia*t*s. 

[0 0 10] Sfc. MjBfc&A/D^&Lfc&CCCPU 20 

*<©«**£«*. ae*. «i#©«s*« 6 v 

[ooi i ] *tti*±Rvctitf&fflii<Dmm>&tR 
^-r^>fcAic%$tifct©r*'3. sioswb*?^ 

^fi6{ctf&5ci©Hi*4-<y-^-fe>-9-*^«-r-5c 30 

ir&ftzmmtay & 5ct ©m* a W ^ - ^ -fe >-y-*fi 

[0012] 

[■iiH*)s«r4fc»cD#a] ±ia©aw?r^-r-s/c 
». *fHBCci)<,vCK. «fm*©8HCcBtt*-S<fc9 
fcfcfiJtLTU*. -r&to^. 18^*1 «:IBtt©IIW«:*s 
l>tB. S^BI5©«I«<!:»S:^a5©m^^f*pJ-r6XW 

^ SB^l^ <t it f c & & «fc 5 (cffig-r £ C <!: &CJ; 40 

0. g^CMigfcWT *tx6© 

^•*>-a-K:%SJ:^K:EHOfc»fiRiL/-ct,>S. ±fe©.i: 
^{C«BR-«-*itt. *BBR©flg«*. KHttfc** 1 » 1 T« 
«tt»«#JB<bfc£. C©«fc^«c^-rS<b. 9U3B1. 

zKMi,tcmmm9i&. cpumsigsaMfflfi: 
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»*BJ& £*©x ? jqjfiHJ Loo, *¥*|Sia^©*-C 

+#ttMR©x v yt#W6n. *^*^a©^©^a 

lWBI*JSIir**. *fc. a«3ffl|flk»*ff&*l*|** 
f»fc£©tfMH*i«5K:fcS. ^y-S?*>-^©B 
JR©BK*«**«:»RW*A:Wa:©r. #&#U>X 

fc\ ±ffi©*B«t«^^*y v(ct9SL/fcBR©*^L/S 

[0013] */c. W*ra3CcieiS©^Hjcctec^rii, 
^^-^*>tJ-©#iii^©<i-^^^tH-r«^(c. Jgi# 

*ffl U/c:ft©8(S<t ©g* y - iHr >V<vm^ it5 
<fc^«HSfSL//ct©-C&.2. <> ±iE©<fc5&c1fj&LfcC<»: 
K <fc *3 . S^|ifi©^JjniH]K-C^2^t6] <!: D ^tS]T© T 

-^©cfc-5^cMaKJFa©St,nSSL?r : g< CiOTtS. 
[0 0 14] f»^4fc«t!>-it^5K:ia*g©|6 
Wtt. fS^3©«BS^^-r.S*ftB < JifeliI8S«fiS;*^ 

■[00151*fc. »*^6 {ciets©^«. ff^ 1 
$ «i SJR^ 2 (CIBSS© W > - i> -fe > "9- <b IS^iB 3 
!9^5©f5in*<t*ffl^t>-a-/i:4>©-C*0. 

[0016] 

[^HJ©^*] 1 *Jj:!>liW3®2 CCKtt©f6Wtc 

toti. *©*S^, *i^i|^W^)&<»:©K^-o^-?>-r< 

««»a©«ffli^M^»*)a«"rfifi. 
^iS]©St^-^W-e+»ftm»©x » yiii^^f /^ti^ J: 
5 {C 0 , ±^|6j»»©«fc ^ ^ B#fS©*>^ -S MS** < 

fii&ic&m? i> ten % ©-e . mm* xs-.sxikts.if. b&m 

[0017] ttc, ii*ffl37bSW*]®5{cia*£©^BJ 

(cfct^rB. *S^<i:l5D^rS]©a^*«ii>l!B©#Jjn 
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c>»#«fc*s&*i*. ic^»*w»6n*. 

[00 1 8] i/c W3|OH6«:lB«W>«IBCC*5»r^-Ctt. 

[0019] 10 
If **j*-rig-C* 0, ( a ) ti«fliQBg|SL ( b ) 

©™^*->ia**-r. cofflttMosjB-f .y-^-fe 

9, F^tf- F 1 l#MOSFET 1 2*^L 

titff^fil 3CC»*S*lT^S. SMOSFET1 

2<d^- h«aaati?«i 4tc&tt3*rri>*. c©i 

1I©7* h^^t-Fl lilflOMOSFET 20 
- F 1 1 MOSFET12«X 

[0 02 0] Sfc, (b) «C^-r<fc^K: % 7 
* h#-f*-F 1 1 <bMO S F E T 1 2 &*flt2TfflK:M 

7*hW*-Kl MOSFE 

ytjsnrt,**. -5ts o lfloHJR^r, v*v&4*— 30 

Fl 1 iMOSFET 1 2«*#fiHcafeBf % ffiWfttete 
7* F#-Y*-- F|Hj;£, MOSFET|MS©*3&s^<fc 

(X) (Y) <fc0*>fiC>K#JB («A«««]t 

#1»2) ©BCCftSo ft**, 01(b) fcfcorfci:. 

f*^*-fi 1 (3*8rara> e#3W«erftcc.« 

*h^*-Kl liMOSFETl 2 £$tf 1 ffiCDffl 

rat, B**4ffi©#7nori>**, cn«^»cDH* 40 

[0 02 1] *fc, H 1 KfcHTtt, iBSA^SOiS^ 
fBOlfifflittt^+rty ^CcHKLfclB©*T/fiittJErfil 
r <£ < , 5fcK«r«IW:«*JErftt*jqt* 

*. 

[0022] ^ccciMf *«9B-r*. sr. wmMmcz 

or, tt*£BflftMtl 4W§tfhfciT*i l 7* b 50 
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#-f*-Fl lCCSmU/c*m^MOSFETl 2*9 

H^Uriittl»*Tjte6fllMO S F E T*9ortfttr^ 
flfch*. C©ffi##B8©A/D^S3*«rCPU 

4 0ci^rje^:i®^^' : €:'; 5^s*ii*n*. — Aftfrcia 

jli^cD^^-^«Sfa«J:bl*tl £tt*. — #Hi6<D 

jRMtcirtr*^ ^-^>^<omm^wmtt^ 1 »2 

2CcffiS®r£* 0 

[ 0 0 2 3 ] a 2 IthBOWItSWHr* 0 , ( a ) 

(b) ttHl©-M~£H2>1f (tHt*tt*l»2) <Di# 

WlB«^*y±<D^y-^«:^T. 02*6*1**5 
CC, (a) ccm^*o^y-i>-fe>*cc*j^r«, 

Dr&* 0 u*u (b) ec^r^ftncc^c^ra. 
y-^>^<DSBJR*»ficc4orti*©r, 
KW^oiHlM * y tct strr * <t . ( b ) o^ic^ 

r«fc5«:«Kffi] (*¥*TSI) *E»3*ifc-M-«cfc 

&tonr c> * c i *c& *. 

[0 0 2 4] _LfE0D* 5&c, *MB*JBl>tii£ tKNtfic 
u>X^^c P U(c*jtt*BffllffllB8fflltt l/6c*^W 
*EEWc#*. «f«n(c9*«tt0)»«aiK 
tcift^*ci*r#*cDr. *St£iWKtt£<E:£>B 
JM*o**>rc»<tt»K *ft*c*or^#»(D£#<D 

fc<£>, *¥^»»©*r4^fc»R<Dx 9 $***» 6 
tt*<fc5fctt*K *<©JB«^IB******rtI«»* 

«^©*ffi*HJ&r#*©r«ai«iH*s6ccs 
&Sr#* Q 

[0025] ftfc. "±iB©«tt, m^^n^w^^fil^ 

1^10^ isaccttm-rsci^w**. 
bfc*or^Br«w©^ai^i»»»&<t*©x yzsm 
<k*96ti*. -r«ct>%*»?acc*jc»rtt, 

HiofirtirtfflwcKkffl-r* c i*a**. 

[0 02 6]J/c il OWTB. ®^CD*S«J:b4r 1 » 

^cc, *KStcL/rfc#^ir** e ±iecDWr«M 

L/c*. *©«<D-Yy-^-fe>*, WfcttCCDtrifK: 
C0 02 7J*K % H3». **9B©»2©38»fl«3ft 
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[0 0 2 8 ] H3CCfcl^r, ZO^-fy-^t^ 2 
1 ttfv 2 2tt^«j*i*Ig"C*£ 0 ttfc, A 

>-iP-te>^2 OCDmjjffj U-/H882 1 fcA#l/ 

2r*at>, ^86ttiPl^2 2cDHi^*Ht(iaS8C7)A/D^ 10 
[ 0 0 2 9 ] JWcttft*BMIJ-r*. -Yy-^-b>*4* 
■TOMB 2 2©Htfjtt. l ? ^Kroffi^Tfttota 

tetB^-T&o UcASt, H3 0C7jVr-M--s^fe>1J" 

iCCftO, * ©tl%H 8 CDA/DS»S3 t? A/Dffll 20 

[0 03 0] ±iEO cfc 9 fc, ^3 <Dg£ffi(D0JBCC:foC>T 
W\ A/Dfflft<DW«:JR»*tfoTt^©r, S^fbJg 

tf. «4WRt*O»©lil3»Dttl***ti*ti0 .8<b 
0.4<fr&. *SSHS©jgJ8©J:5«:5t«:T^P^a» 

SA/D^»*tf5<bttStt0i&S o — 36\ ^8tC^ 
Tfi£*WG>J:5K:. 5fcteA/D£ft (*0«KCPU4 

rtr«»*fTtt5) r^i, **i-en©m*3Wi .o<t 30 

&<K lift*. cct?I»^;l/W>U 

£ttU *n*h©IBSlW)lB*3W0.9iO .5«Cftofc 

#0 <h&9 , mM(D2Eto09&i&VK^C t&ftfr 

fc»cc, f^«2i fe«fccffl8b*iM& 2 2 
smz>-*2 o k 4 cassia >. 

[0 0 3 2 ] S/c, H3©-M-t*-fe:/*2 ObLX. 

xmwcom i <Djesfi©»j«r*aia 1 ^o/c>fy-t; 

Wc^ot, H3<D<fc5CC«tefcU so 
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[0 0 3 3 ] ±ie<D««. tmrnMcmhtemtfi 

[0 034] 9tfC % H4tt, *«W©*3©II»©JK» 

^t^U'^ar*^ B(rgaa3tc^u/cwir«a» 

i*3ttAft£ J; 9 &m*fTtt94te(CiS. 
B»3W*Sttt4. H4CC^Ufc«««»IB«iJiaiii« 

fcfair>T, 2 3«a«fli©ttosi*x^v*r**K * 

CWSHaiBMWttH-^tiR-r. H4©H»Ttt. H 
KMK1S2 ZCDKftbhXTH WHS 2 l cDm^iH 

*W*U/ci^»^«:tt, W9«**-f?*2 3*«jg* 
irH3e*fflV.*ftttflMia2 2©A*fc-5*.ft«* 

[0 0 3 5 ] 05fct, *¥m<Dn*<DWfeOM1& 

t>T, 2 4fc*>f -rf-iM2>*2 0 K:KW/cBg*fe;U <#© 

[0 0 3 6 ] 0 5tC;tel,vcB: v y->H2>if 2 0p*9K: 
3feCD^6&l*Bfi2;U2 4S:ffl*U. St-5HBR©JHffl* 

2 1 3&>€>m#3*i4 l^O? ^S?CDffl*«^rfff 4z;b2 
4(Z)[±i^ (0) bteZ<DX\ *»«|iB«2 2©U}*»S 

#Lfc^J§^&C«:, ±B»-fe^2 4*R*a'r*S!Hl*ff 
ttto-T. KriBBI3il5IG«ta*ff35c^«J:C* Q ftfc, H 

[0 0 3 7 ] H 6 *^HJ©m5 OHJSOBSS 

t^fIBHt*0, H3«c^UfcHBOjlBKD«W5W 

tftO. liriBH8fl[>A/DSaftS3*/hUrCPU4{C 
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[oo38]», nft*wmr&. aj-v^vz 

TsA 1 £S2£[^B$K::*>K:U X>f^S3i 

V-tev b U «tm-f^S5W7, X^>.fS3 10 
2 5 cd- Alteram * a 9 * (1 

©-A#©*£§*C4<D«ffi*y-fe9 hU tt^r^ 

-^7fS6^7, ^-r^^-s44*>tcT4. cncc 20 

<fc0^*t"li»O+A^«:»^6nr'l^SWi«Ll^ 
WjWMMC 2 *6«WMIS©-A*«:*^ 31 
i'O? ^O^-frWEflSSh*. ±BlllbJMHI 
2 5 *i5A/DS»i 3 ^<Dm^<D!g5£te±tBX -fsrf 

fictTft9. ftfc* COiBtB, #®gSC 1 <tC2&c 

[0040] ^c«c % B7»; *»w©*e <dh«i<d0S8 30 

fficDW^^To iifflBei6<D»^C«:, #*s«c 1 tc 
2, 4ffl©f t -*RjS;W (SI. S2, S3, s 
4) *s<fcC?4fl<D';-fe? F*-f (S5, S6, s 
7, S8) H7©ffltt±SB©«J£lSR* 
^Stffcfcerc**. H7rtt, -fy-^-te>iJ-2 0 

*ti*n*«W»iH»2 5<D+A#te<fctf-A*fc«*fc<S 
nn^o -f^-t?-fe>* 2 oojk(UA»^< y^rHiffi 40 

2 6 6DA*aF**«C5tcJ:oT»»Sn, fRftfltctt 

[oo4i] s-r, X-/**S 3 4* 
^rdl5§2 6©«BEHi*^ll»»«S2 5©+A*CcEP 
COB, ^»7rH*2e©BA-f>hf-dr 

>xia**k:«t»or, tF^SfiC3cD^i?m^ftc^^ 

/L6ft£o C<0«F^r«H««iHg2 5©-A* (WSfe 
SMC 4) CCttW^P?* (1 jrDv^H) (Df-Zifi 

*x.6trct»&or, M&WHi^stt^nsr*©^ so 
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3£*7, S4£*>fc:-r£<t, M«jifllS2 5CD-A 

[0 04 2] ^CK, ^-5*te>1>- 2 0 
tRT&imc. X ^ * S 9 ttXCOt^* 7 tIhIB2 

6©A*«s**c5<D«af*y-fe» hi/, nwrx-f 

ttlfrfcft* ±E»Vt« 

BStetfft 5 o ±IB©<fc 5 Cc, /< v y r 088 2 6 raws® 
BWfflil 2 5 CDSA^O^F^SSC 3 t C 4 <DH#£ U 

[0 04 3] H7Cc*5^r«, ;^7riB2 8 
[0044] ±IB0 3 HE 7 <Dil*fc<DJB««:*JC^T», 

■Mil* ■■Bcat»««t«ttHuat»<Dr 1 fflsmri* 

[0 04 5] WAtf , «W©»#^*W*5**«EL 

■or*o0«fe«^-c*f3, oaflft cox* 5 

ftw^cc. &mmzm&cmm (?* h#-r*-Fi 1 

4FOSFET12 4#Bii*rt r »K*fii«:iB?(l L , 
FOSFET 1 2B**J|B^9 <fc 

[004 6] $/c, cn^r'QiftBjic^c^r^, 
*«»^>«f*©i»*»*nifli<o -r * viz yv-tcmm? 

U > X*^> C P U K*> W * J^S^^LSft L CC*¥#fi! 

JR*«fi©»^) *fTft5C43&«ffl*4. l^otf 
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